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JL ^3*Hr ^4-1: W #3 S.5H^«- ^til^ ££.*H ^3-*) 7flAl^cf. 

^oil «Ke*11 #*1^, ^ l ^ ^ 2 <ffl£i 

^ ^7] nflS.^ ^-^S] ^ t^SjTlM- SE^r #7] 

^"71 tiVE*-ll ^lS-Sl ^ eflt^ Cfl- ^ 

w}<4 ^-ol a. ^ofl 4^. ay^i oiiiel #*l^r ^3f^r# 7>^1^ c-fl 

£ 7 



26-3 



1020020038890 #^ 2003/2/20 

3. ^sK= 3$ #^ ^eJ-oltHl- ^til*}fe «VE.*fl ^E.z) ^{Semiconductor 

memory device having output driver high frequency operation} 

£ l^r #2fl^ #^ 2E.eH»1* ^til*Kf 0fls.el M-H^-ifl^ 

£ 2fe 2. 1^ 2] ^ M"E}ifl^ ^Soltr, 

s^l^r. 
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42-31 



<12> £ tfV£^l Dfl2.E] 3°-3>l, 3- T^Hr AH 

<13> ^£3] 7]#^r JL S JZ^Sj^- ^MH4. <£S] 

-^7]^ t\ ^ (SDRAM Synchronous Dynamic Random Access Memory)2] ^-f , 100 - 200 MHz 

7 r ^° s c] hh].s ^cs. 7 |.xl^ cil- Eflo]E c]^(DDR DRAM 

: Double Data Rate Dynamic Random Access Memory) ^18 (RAMBUS DRAM)°1 

<is> H 2^ £ 1^ 2=eMB^ ^ s)-^^ M-B^fe 4^-£°lCr. 
<ie> ^ l^r #2^}^, to^l *\}5-&i ^1(100)^ ^ <= 5^1^(110), 31 1 ^ 
33.(120) *fl 2 ^ 2)5.(130)1- ^til^lcf. 
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<i7> ^ =a}olu](iio)^ ^11*^2 3]£-^ S.^^]^B1(N1, N2)7> ^^^cf 

*]^E)(N2)^ i^7> ^ ^(VSSHl 
<18> o]o]Ei ^-a], i ofls.^ e ^^l^E-KNl)^ 7fl6lM ^(VGATEH -§-^"^1- 

<*l €4. 2 <yi£^ S$*1^EKN2)£) 7flo|E(Q)^ k\}o)b] ^(VEXTH 

€ ^ Sfe H .2.5. ^nf. t\]o)B\ ;g<&(VEXT)£- AQA. 

<19> *fl i 51^.(120)^ 7l§ ^«g-(REFV)# ^41 *M ^(VGATE)* 

4. 2 ^ 5]S.(130)^ cflolEi(DATA)5f ^-f- ^^(EVCC)^: ^^1*H 

(VEXT)^- 

<20> cflolEi(DATA)7> SJ-o] efligoi ^ o. tflo ^ ^<y-(vEXT)£ *H efl^s. *Hj£|<H 2 



<2i> 3He)(DATA)71- efl*S^l ^-f t-flolEi ^^(VEXT)^ S-f efl^S ^S^M ^1 2 

<22> <^al^o.S ^tH^ 800Mbps^ #ao]x}. neUi] 800Mbps ol^" 

^ j7 ^5x)-^ ^^^ofl^ 3))^(DQ)^ t-flolEiofl ^(skew)7V ^^M^. 

<23> ^1 2 ^3-^ E^fl^]> 1 E^(N2)^ 7flolE(Q)5. o]7l-S]^ 7)}°]E. ^^(VEXT)^ ^o] 

£ 2(AH M-eH- $14. 
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^°*KVEXTH <&3l*V ^(full swing)^: ^ ^ -^1 ^ 

(VEXT)^ efl'fol 3|^r*lW *}o] efl-g^l cflojEi #«#(VEXT)^ efl^t^ §H eflig 

34 S.^- ell^-i- *V^-*Hr ^4- ol b] ^(VEXT)^ i^-i: ^- ^ 

<25> £ 2(AHl:£ TflolE(Q)^ c^oIe^ #<y-(VEXT)£) sfltol *}o) efl^ui]- ^-f efl^^- ti> 

# =r 

<26> oje^ tl^H, ^^ 3fl = (DQ)^ #^ 2)-^ M-^tt £ 2 (B)# iL^ 

9= 57ps^ ^l^o] 01 + ^ o]^ ^1^^ t^<2} #^ol <2]Jf ^ Ai^l- 7} 

<28> Al^eflo] JL^S)-5]JL ^Hf^7f fef^H] of 5} fll©^^ Ef^ 

(specification)-gr ^3 e}o] Egfl^^ 0^4. t^wo] ^ ^o]e^ 

(DATA)^r 7]^ ^Jl(CTM)^ ofl*] SE^r oflx]ofl c-fl e^ (DATA)^ ^7} ^ 

7l S]<>| 

<29> 7 ]§ ^]Jl(CTM)S] ^ o]]xl ^}7J- oi]x]s.^-El cflojEKDATA)^ SH<r?}*l 

^ ^:7>-g- TQMAX 5. X^l^l-Jl 7)^ ^1Jl(CTM)21 ^ ofl^^Ei 

cflol^KDATA)^ ^^z7>^o] Al^V-g- TQM IN X^IW. TQMAX TQMIN-g: ^ 
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<32> £ 6£r £ 42] JeJ=£] S's-G-g, 91& $]o]tfo] *l«g-£- i+Ej-lflfe- 4°1 nj 

. £°14. 

<33> c 43. igH^ 4=8^ #^ HBH^ 2]S(400)^ 2)1 ^is)^ ^H.^ 

h^^i^eKNI, N2)# ^wl*>^ 11^1^(410), #^ 3fl^(DQ) ^ 
3 (420)1- 

<34> 5. 40^ ^ ^H^H ^S(400)7> ^ 5]^ ^(Dl£A])^«-^ EjP]lfl 0 l^ 

<35> £ 44 igtf^ c]e»o} #^ = 4°1*1 3 3. (400)^] ^-i- ^^W. 

^MW, H 4°1 «1 -f (410)^ »1 1 9fl£i S^l^E-KNl)^ tIMH.3. >fl 1 Tfl 
°1U ^(VGATEW ^17>£)^ *j| 1 <aa.^ S3U*|iEl(Nl)fe ^ ^4. ^ 1 TlH^ 
^(VGATE)^ <^4°1^ ^.£4 ^ gfl^fil ^°J-ol4. 

<36> wj ^ o. ^ j_ ^<y-(VGATE)ol ^71-5] o] *\] 1 <ffl2.^ S^l^E-] 

(Nl)7> $ S)^, £)-»MH 2]]JE.(DQ)# ^<2] 7l2flAl^^7> ^7}^T}. 

44*1 4-E ^4°1^S^-Ei *\3l2\ Sfl^o] oV^^ ^ ^4. ^ 1 

7ti 0 l^ ^°«MVGATE)^r ^# ^4^1 <?]7VS]^o> *}-c}. 

<37> c}eH ia^S^M tfitftf?} *fl 2 <>!£i M^^l^El(N2)S] Tflol e(Q)S. 917} 

^4. 2 <&S.^ e ^^i^b1(N2)^ 711o1e(q)^ o]7>^^ cHo]e-17> *H efl^ol^ ^j] 
2 E^xl^E^(N2)7> Ed £r 3flJEL(DQ)l- S-f efl^ Eflo]Ei7]- 

#3^4. 
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<38> S ^^1^^(420)^- «1 ^4 a], 1 c&S.^ e ^fl^l^E-] (Nl)7l- € 

£r 5]-b 53 -i: ^7} ^fl 2 Tflol^ ^(PVGATEHl -fr^SH *fl 1 3l2.i S^l^ 

EKN1)S4 *ll 2 <as.i E.®x]^&\(N2)2) 2r:=(A)# 1 7fl<>l^ ^^(VGATE) - 

<39> £ 5-i- %^}#, ^-f , 4 1 Tflol^ #<y-(VGATE)2] $)*§.o) ov 

^-§- 2 7flo]^ #<y-(PVGATE)£r S.^- ^KJ-^q-. 

<40> nflcfl, ^ l ?l]ol^ ^(VGATEH 3.-?- eflt°lH ^o] efl^s. 1 
2.^ e^^-^e-](N1)^ ^Mes}. ^44 7>H^ ^^(gate to junction overlap)^ 

lOOmV ^5. ^€4. £ 5^ o}efl n^oil ^ &tf. 

<4i> ^j=(A)^ 3lt<2} #^ 3fl^(DQ)5. *H 31^5] cfl ^1 1- 

^-f TQMAX1- ^ 13ps 5. £^11- ^^1^14. ^c (D q)^ ^ 

<43> cl-s^l-^ 7 ]-^ 4^)^, C-llolE^ Sfl^ $o] J7 ^^9\ t ^o]^\ 
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<44> ^-71 7] #3 -CMlt- ^§1-7) 3^ £ 1 ^*HH ^ ^H^l ^2-3 

#*1^, ^ 1 ^ ^1 2 ^2-^ E ^^7}- <*l€£H, 1 aflS.^ S^^l 

M #^ JEL5}oltt]l- ^til^Hr *KE*)1 "112.&1 5U°H, #7l *U 1 ^2- 

^ E^xl^E^ 7flolE S ^1 x vflJf ^o^-o] ol7>£lJl #7l 2 <*fl2.i l^liEl^ 

<45> ^-7] 2 vfl-SjL ^-71 ^lS.el vfl^-^ vfl^- ^ Sl^S.^-Ei ^ 

2 ^ 5flt£- #71 ti>£^)l pflssl #^121 ^ eflfal- 4# ^ oi 

<46> 7}^ 4*11 * %#*l-7l ^-^^ ^ 2 ^Hjofl oj-s. 

#^1^ 1 ^ ^1 2 ^S.^ ^^1^71- M^M, #7l 1 E ^xli 

ElSl H. efl ol ^ sflc^l <£^.5\JL, #7l 2 <31S.^ M^flxl^EiSl dt^7> ^*1 
°\] ^^51^ *^ * cflolEi ^ iflJji. ^ ^oJ-6|| -g-#3H #7l *fl 2 

«!£i e^^]^e-121 Tflol^^ ^-g- *1°M- o]7Hl-^ ^ SlS.1- ^l^Vb 

31 v\]S.^ ^1-71 ^ S)5.^1 ^^1 efl^ol aj-7] 2 -Sflfi-i S^fl^l 

±+7} ^sItt ^^1 efl«i iicf ^ °. ^.g- f^joi ^cf. 
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<47> j£ 7 ] ^ eflf^r #7l «VE*fl DflH.e| 31 M 4€- 

<48> A>7l 7l#^ -CMl-I- ^^1-71 3 -^AHH to^l 

<*H1 #^ 2.eM»l ^ ^-7] ^ 1 oflS.^ — ^1 — E-i ^71 2 <?fl2.i 

^l^E^ i^^o]] ii 7 |. <^^5]jl °fl ^3l<y°l o^^sq^ s&l *>*1 2=$ 

^^Hr yV£*fl nllSel SU^H, ^"71 S.^ S^^liE^ #7l 

<49> J£ 7 ) ^ 3\S-^ <#7] SSI E^flxl^E^ TflolES} A>o]ol] <*\^5) 

^ 7i3flAlEi<y ^rf. ^sflAjE^ # 7 j *fl 1 ofljn^ E^^^E^ Tfl 

ol e4 ±^ A}o)^ ^m.^ ^sflA]^^ ^-^^ 7Hb ^£-3. # 

<5o> ^ ^3). -g-^Hl-o} ^ * ^s)^ 
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<53> £ 7^- ^-2:^, £t 1 ^*HH <4^r ^-E^l ^lS-^ ^1(700)^, 1 

^ *fl 2 ^l-E.^ S^^l^Ei(Nl, N2)7> ^sM, *\) 1 312.^ S^^l^(Nl)2l 

^ efl <?] ol %:^ ^(DQHl ^sUi, ^1 2 <$2.^ (N2)sl i^7> ^*1 

(VSSH ^^£l^r #^ H.e|-olu](710)# n 1 ^*}^ ^.2*11 ^i^^i , *fl 1 

<3]2.i m^*]^E)(Nl)£) 7^]o]es. x\] 1 ^(VGATEH °j7>£lJL *fl 2 <3£i S^i 

^1^^|(N2)S] 71101^.(0)3. 2 vfl-^- ^(VINTH °j7}-sM, 2 tfl-^ ^(VIND^r 

<54> ^1 2 ifl-*f *I<y-(VINT)^r ^IS-Sl 700)^1 ufl-^- ^ 5)5. 3^ ig}- 

^SlT^ ^lSSl ^1(700)^1 ^l^H ^ o]7l-€ 4= ^1 2 vfl «- ^<y- 

(VINT)Sl tiVS^l *H5.ii) ^1(700)^1 ^ t}~i- ^ ^t}. 

<56> £ 70^ a]-£^l nllael ^l(700)o11^ ^EVo]al(7io) o]^ofl *j| i ufl«. ^<y- 

(VGATE)# ^^l^ *fll t 1 * $\3,(720)$\- 2 iflJf ^(VINT)* 2 
^ SJS(730)7> M-Efuf oicf. 

<57> 2^%. ^o_ > A] 1 ^ S]S.(720)fe 7l§ ^^(REFV)* °l-g-*H jelb}- 

^1^(710)^ ^1 l e^^i^e-KNDI- ^^^71 ^ *fl l ifl^ *l<y-(VGATE)-g- ^ 

49th}. *fl 2 ^ s}3.(730)fe iflJ?- ^^(IVCC)^ ^(^l£Al)s^-E^ Si 
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1^4 olH4(DATA)# ^^Kn, t1M4(DATA)4 feel 31 14 fee} efl»i^- 

7>4fe *fl 2 ^(VINT)^- !^*V4. 

<58> 4^4 ^-ol t-flolEKDATA)7> ^4^» 7>^ ^-f, *fl 2 ^ 4 3, 

m 

(730H4 #^4fe *ll 2 vflif ^«y-(VINT)^r *W S-f 3]! 4°1» 4^*1 ^ 

(full swing) ^4 ^rW. #^4fe t)lojEl(DATA)4 feel efl^o] *H 3114 5. 

-f efltS #^4fe ^^Ml 4^r Z2.*#4. c-IHeI(DATA)^ ^4^1 

til o] e1 (DATA) 51 4#°1 ^4 ufl-&°14. 

<59> rq-ej-^ ^] 2 ^ slS(730)7l- 2 4-*?- ^(VINT)^ elll^- ^Efl4 4^f 

^€ eimi4 ^ 414 4^ ^ ell^5. tt4. ^4^ ^ 

4^ eflt^V^. 2 4-^ ^<y-(VINT)ol 311*11*1 4°1 sll^S. r^4fe 4# 

°] #4#4 4JE.3. 4^ ^(full swingH ol^-^^l^. 
<eo> ;*]] 2 4^ ^^(VIND^l 4li 0 l ^l-^li^, *)1 2 <ai£^ S$;*1^e| 

(N2)4 4 0 lS(Q)4 ^ 2(A)ofl 44\+ ^4 ^4*11 7>4£ ^4* 7>44 

^4. zL^cf^ #^ sfl.Ei(DQ)-I- ^f-sH #§14fe #3 4^4 ^elH 4fe &43H 

71* ^ 5U4. 

<6i> 2 4^ *1<3-(VINT)4 ^ aflt^r 5. 7<>ll ^44 ?j4 ^o] , ^ 2 ^-g- 43. 

(730)4 4^ 43.5.-^4 MH§* &4- ^ E 14 114 4^44 4^ 



<62> tc<^ ^ 2 4^ #<y-(VINT)4 £<g elU^r ^rS^ll 4^el ^*1 (700)^1 4-E- 43. # 
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<63> £ 8 Xl 2 *M°1H1 of-E- HE}o|Blf a] er>^ #:EXl "fl-E.^ # 

<64> £ 8# %^*>^, Xl 2 4# SL^Xl ^lS-El #*l(800)fe Xl 1 

^ Xl 2 <fflS^ M^l^CNl, N2)7V ^^S. ^^H, XI 1 S!£i S^^l^Ei (Nl)^ 
= Bfl°H #a 5rflH(DQ)°ll Xl 2 S ^ (N2)£) ^^7> ^*1 ^ 

(VSSlH ^^sl H.2W*fl(810) ^ cfl ol e-1 (DATA) 

(IVCCHl -§-^V^ XI 2 <ffl2.^ m^^l^EKN2)^ XH^S 4^2} ^(VINT)^- 
<y7>^ ^ 5)^(830)1- ^al^fe £S.X1 X]S.£l 5a°H, ^ 5)3.(830)^1 

^*1 ^^882) efl^l XI 2 <*5l2.^ 31*1^ (N2)^ ii7} <a^5l^ 3*1 
(VSSl)sl 31 *t H ^ 5J^- ^cf. 
< 65 > ^ ^(VINT)^ #<S- ^£X1 Xl-Sie} ^](800)^ efl^a^- t} 

* ^ S^. ^^(VINT)^ 3ll3£r ^ ^ ^^^.4 ^ eflt^r 

<66> o]el- £ 8^- ^SsH ^"^^ ^1 2 n}-^- 

<67> £ 8 2l «}£X1 ^^1(800)^1^ #^ S.e1-^tf|(810), Xll t 1 * s]S(820) ^ 

XI 2 ^-^ 5)5.(830)7} i^l^H $14. 
<68> ^ c 5}ol 1^(810)^ 1 ^ Xl 2 ^.Q*]^B\(N2)7} ^IS. ^^5)^, Xl 1 

<2!2.^i ^^flxl^E^NDsl J=efl<?l<X ^ 3xfl^(DQ)^l oi^JL, Xl 2 ^.Ei M^*l^Bl 

(N2)^ ±.^7} ^«a-(VSSl)^l £^4. 
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<69> ^% ^-f , afl 1 <&SL£l S ^fl^^Ei(Nl)^ ^ SjjL, A 2 J=3!*l 

i^(N2)^ 7llolH(Q)s W^tt ^ ^(VINTH «W eflt 0 ^ H £ €4. 

< 70 > 5]3.(830)^ HH^(DATA) ^ 4i^2l ^ ^(IVCCHl -§-^*H 2 

<3!S.rii S ^1^(^2)2) 71Me^ i^S] ^ ^(VINT)^ ^ 8°H *| ^ =?- 

^ S)S(830)^ ^1 2 ^ 3)^(830)5. SAls1<>l ojxq.. ail 2 ^ 3^(820)2} 7l^£. 
S. 72} A 2 ^ s}S(730)2l 71^4 -g-^^ ^Mlt!: ^^4. 

<7i> a]] 1 ^ s]S.(820)^ 7)^ ^<a-(REFV)# °]-g-*H #^ H2Ht3l(820)^ ^ 1 ^ 

£i S«iEKNl)«- =^^7\ ^ Tflol^ *l<£(VGATE)-g: A 1 ^ 

(820)2} 71^-g- S. 7^ ^ 1 ^ s\£-(720)2] 71^4 ^-^l-JElS. ^*\}*t 

<72> s. 721 all 1 ^HHHfe- =e)-ol Hi (710)21 all 2 ^2-^ H3M:iiH(N2)Sl Til 

°1S(Q)3. ol7>Sl^ all 2 ^ ^(VINT^ *\o] e^o} efl^-g; al] 2 Ml^- 

^(VINTH ^-4- efl^H «H elite f>}^ *V4. 

<73> all 2 ^HdlA-l^ ^ cel-olul (810)21 all 2 ^l£± ^ ^l^&l (N2)2} t!H;e(q) 

5- ^V^tt ^ ^°g-(VINT)2l e11*i2l a|<£ efl^ ^<ycf. ^, #^ B.^o}u\ 
(810)2) ^^1 ^^-(VSSl) eflHiH} A 2 ^ s]S(830)2l ^*1 #<y-(VSS2)2l efl^^- ^ 
^ ^<a-(VINT)2l S.^- £^21 ^oj- efll£ 
<74> zL&jTg ^-o}^l ^<y- efl^^ ^ ^^(VINDol 3.^- efl^MH t}o] i])^S. ^ 

sfe *)Zt Q ) #<H#7ti ^(full swingH ^-f^^l t}.. 
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< 75 > ^ ^^(VINT)^ h>£^)1 01)2.5} (800)^1 $3.** 

<76> ^-g- ^oj.(viNT)^ #<g- efl^^ <2]^- ^ o 0-M.q- ^ ^ 31 7^ 

^ 5U4. 3.e^ 3E 7S] AH ofl :g.«J$- ^ o}^ 

<77> £ 9^ 3 ^AHlofl ^12-^ ^1* M-^vfl^ 5?S.£.o]t|.. 

<79> S. 91- ^S*}^, £ *|| 3 ^AjojH of s Hv^] #*l(900)fe, *f| 1 

^ >fl 2 ^!£i S^^1^B)(N1, N2)7> 3)15. "S^sM, 1 ^IS.^ m^^l^E)(Nl)^l 

(VSSH1 ^^s)^ ^5}-ol^(9io) ^ l ofis.^ H^^^EiCNl)^- 2 <?11S.^ M. 

^^1^&)(N2)5] ^ ^^(A)^] 4i^7> <$^S\JL ^ ^(VDDH J=3l<?H 
Se] *H i= ^1^(920)1- ^a)3->^ ti>5.^1 uflSLE) flo^ , he) ^x) h^x] 

^(920)^ ^ 1 e^*i^e1(N1)3] 7)|olEo| ^oj- 3)^0) ^7]-S <&4. ^ 

= (A)^ ^ efl^ ^^7] ^ 5-)^(930)# 

<80> ^oj- ^Aj- 5)3(930)^ =5) £^1^(920) -2) TflolMSf A}o)o| 

^ 7i3flA]E}<|] ^ &Cf. 7l50Al&|^ 1 E^£xl>:E-1(Nl)^ 7)HES>}. Aj-o) 

^ 7i#^ 7l5flA)^^^ -S-^^ 7}7)^ 4^-^10.^ ^Cf. 52] 

£1(920)^ ^l£i SSH^I^bHc}. 
<8i> o]3-> s. 9^. ^. 4 3 ^}°\]°\] n]-s. tiVE^l -g-^M 
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<82> £ 9^1 ^11 3 ^HH *1-E- #*K900)^ HbH^OIO)^ 

i^=(A)S}- S^l^l E^^^Bi(920)S] 71]o1e a}c>H1 5|^(930)1- 

<83> ^§0. ( n^^l E^*]^ (920)3. <y7>£l^ 2 7lH *3 

(PVGATE)^l ^^J- efl^^r *(| 1 <&S.^ E.^]^0il)S. <?i7}s}^ 1 TIM*?! 
(VGATE)3f aVcflS. *H i^^M s-f 31^3. *>^4. 
<84> ^oi- 5)3(930)^- <3^. t£(A)5] eflt^r tf's^l-b ^^>^=4 

^ 7>^lcf. 
< 86 > s.^ *)1 1 TiH^ ^<y-(VGATE)«fl 2}*!: 1 ^S-i 3^1i£l(Nl)^ Til <=>1 

32} 2 7^1^ ^(PVGATEH 3^*1^(920)2] 7fl°]32] «j- 

<87> 1 <&3-£l e ^^i^e-KNI)^ 711 °1HSJ- ^ ^H 5 } ^.tH^Cgate to 

junction overlap)^] M ^=(A)2] J±# 3 3.(930 H <S 

^ t=(A)sl *13 ti/£€*=K H^BS. ^ hz.B.(A)^\ 

<88> 3flc (D Q) S Tsfo"| eflt^ ofi o] b\ 1- ^-f , TQMAX7} ej= 13ps 
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